Objectives: This study is performed to evaluate the immune-expression of human papillomavirus (HPV) in a series of 100 samples of squamous cell carcinoma (SCC) from different sites of the body and to correlate it with anatomical site and grade of the tumor, age and sex of the patients, grade of tumor and to compare our results with those of other studies. Patients and methods: There were 100 patients with primary SCC from larynx, cervix, oral cavity and skin. Samples were obtained in a pro and retrospective fashion from teaching hospitals and private laboratories in Mosul. During a period of seven months from July 2009 through January 2010. Immunoexpression assay was performed using immunohistochemically (IHC). Results: The patients' age ranged between 15 and 90 years, with a mean of 51.28 year. There were 62 males and 38 females. Only nine of the hundred cases were positive for HPV, 3 out of 45 cases of laryngeal SCC were positive (6.67%) and 22 of oral cavity SCC cases were positive (27.27%). All of the 23 cervical and the 10 skin cases were negative for HPV. HPV expression was significantly correlated with the primary anatomical site but not with the age and sex of the patients in laryngeal and oral cavity SCC. Conclusions: 1.) HPV was expressed in nine out of 100 cases of SCC, adopting immunohistochemistry (IHC) for its detection, six of the cases were in the oral cavity and three were in the larynx with none from cervix or skin. 2.) In the positive cases the only significant correlations were with the anatomical site and in relation to grade in the larynx. 3.) Our results are low when compared to more sensitive methods for HPV detection like Polymerase Chain Reaction (PCR), Southern Blot Hybridization (SBH) and In Situ Hybridization (ISH); however this may also be attributed to the relatively small number of cases and to the possibility that our cases of SCC are not HPV related. 
‫الحرشفية‬ ‫الخاليا‬ ‫سرطانات‬ ‫في‬ ‫البشري‬ ‫الحليمات‬ ‫ورم‬ ‫فيروس‬ ‫عن‬ ‫للتحري‬ ‫كيمائية‬ ‫نسيجية‬ ‫مناعية‬ ‫دراسة‬
PV is regarded as the most significant risk factor for cervical carcinoma (1) , however HPV alone is not sufficient to cause dysplasia and factors like smoking and immune suppression are required as co-agents (2) . In the oral cavity HPV16-seropositive smokers had an approximately 15-fold increase risk of SCC (1) , while the frequency of HPV infection in laryngeal SCC varies widely (3%-85%) among different studies depending on the detection technique (3) (4) (5) . In addition papillomaviruses can cause skin cancer (6) . 
PATIENTS AND METHODS
This study was based on samples prospectively and retrospectively collected from hundred patients with primary SCC from larynx, oral cavity, cervix and skin. Samples were obtained from teaching hospital and private laboratories in Mosul. Expression of HPV antigen was assessed by immunohistochemical staining and the results were compared in relation to the anatomical site of the tumor and the age and sex of patients which were obtained from their request form.
Hematoxylin and eosin (H & E) stained slides from formalin-fixed paraffin-embedded biopsy blocks were reevaluated to verify the presence of SCC and to grade the tumor. The tumors were classified into 3 grades according to the degree of cellular keratinization and the presence of intercellular bridges into well, moderately and poorly differentiated.
HPV expression was assessed immunohistochemically on formalin-fixed paraffin-embedded tissues of the tumor, using mouse monoclonal antibody (clone K1H8), RTU (DAKO, Carpintera, Ca, USA) and LSAB2 System-HRP.
Positive and negative control slides were involved in each run of staining. Positive control slides were prepared from condyloma accuminata known to be positive for HPV. While negative control slides were prepared from the same tissue block, but incubated with Dako Universal Negative Control Rabbit (code N1699) instead of the primary antibody.
Positive immunostaining was largely confined to the nuclei of infected cells. Occasionally the cytoplasm of koilocytotic cells was observed to be immunoreactive (6) .
Statistical analysis
The relationship between HPV expression and the clinico-pathologic variables was analyzed by the Fisher Freeman Holton's and Fisher's exact test. The results were considered statistically significant if the p value was ≤ 0.05.
RESULTS
During a period of 7 months (from July 2009 through January 2010), immunohistochemical study to assess the presence of HPV in 100 biopsy specimens from patients with primary SCC was performed. There were 62 males and 38 females. The male: female ratio was 1.6:1 ( Table 1) . The patients' age ranged between 15 and 90 years, with a mean of 51.28 year. Out of the hundred cases of SCC, nine were positive for HPV. Three out of 45 cases of laryngeal SCC samples were positive (6.67%), two males in their seventh decade and a female in the fourth decade. Six out of 22 oral cavity SCC samples were positive for HPV (27.27%) three males and three females, 3 in their fourth decade, 2 in their sixth decade and 1 in the fifth decade. All the 23 cervical SCC and the 10 SCC of skin were negative for HPV. A statistically significant correlation was found between HPV expression and the anatomical site of SCC (P value ≤ 0.05) ( Table 2) . It was highest in oral cavity SCC while cervical and cutaneous SCC failed to demonstrate any positivity. Statistically, no significant correlation was found between HPV expression and patients' age and sex in both laryngeal and oral cavity SCC ( Table 2) . No significant correlation was found between tumor grade and HPV expression in oral cavity SCC, but significant correlation was found in laryngeal SCC with grade. Figures (1&2) 
DISCUSSION
The close relationship between HPV and SCC has long been suspected and investigated. In recent years, the decline in the mortality from cervical cancer following the immunization of young girls in the USA against HPV, has made this association more evident and dramatically increased the interest in establishing the link between the two. Various studies have reported a wide range of positive values of HPV in various sites of the body (3, 4) . This wide range can be related to the number of cases examined, detection technique, as well as the site of the tumor and the tissue sample used (3, 4) . Also differences in population groups and diversity of risk habits may contribute to the wide range of prevalence reported (7) .
In the current study IHC was used to demonstrate HPV in 100 cases of SCC from cervix, larynx, oral cavity and skin in Mosul; it was found in 9% of the cases. To the best of our knowledge there has been no previous HPV related study from Mosul. None of the 23 cases with cervical SCC were positive for HPV expression. This may be attributed to the high specifity of IHC or to the possibility that our cases of SCC are not HPV related. Unfortunately, even at the WHO HPV information centre, there was no available data correlating HPV with cervical cancer in Iraq or even in Western Asia (8) . However WHO reports 70.9% prevalence of HPV in the cervical cancer in the World (8) . Alves et al (9) reports lower percentage of HPV expression in cervical intraepithelial neoplasia using IHC (28.2% of the cases) than the percentage reported using the Non-isotopic In Situ Hybridization (NISH) (43.6 %of the cases) (9) . In this study HPV was observed in 6.7% of laryngeal SCC, fitting within the wide range reported by other studies as compared to them in Table I . There was no significant correlation between HPV and age and sex of the patients but significant correlation with grade. This is consistent with the results of the studies of Gillison et al (10) and PaziI et al (11) .
In our study HPV expression was found in 27.27% of SCC of oral cavity. These results are within the wide range reported by other studies Table II . No significant correlation was found between HPV status and sex and age, a finding consistent with the studies of Ringström et al (12) , Portugal et al (13) and Soares et al (14) but not with the study of Cruz et al (15) which showed significant association between HPV presence and the age of patients (15) . No significant correlation was found between HPV status and grade of the tumor which is consistent with the study of Kumar et al (16) . None of the ten cases of SCC of skin were positive for HPV. However other studies using Southern hybridization, sensitive enough to detect one copy of HPV genome per cell, has seldom been successful in demonstrating HPV sequences in premalignant and malignant lesions of the skin of immunocompetent or immunosuppressed patients (17) . Using more sensitive techniques various studies report a range of HPV DNA sequences in non-melanoma skin cancer in immunocompetent individuals (25%-55%) (17) . The major obstacle in establishing the presence of HPV with certainty is choosing a detection method that is sensitive and specific. IHC, according to literature, is a specific method for detecting HPV in paraffin embedded tissue, however it lacks the sensitivity hence probably is the low number of positive cases in our study. Although PCR is highly sensitive technique it can lead to the detection of the latent infection which is etiologically unrelated to the tumor. In contrast, ISH is less sensitive but recognize SCC which is etiologically linked to HPV infection.
CONCLUSIONS
HPV was expressed in nine out of 100 cases of SCC, adopting IHC for its detection, six of the cases were in the oral cavity and three were in the larynx with none from cervix or skin.
In the positive cases the only significant correlations were with the anatomical site and the grade in the larynx.
Our results are low when compared to more sensitive methods for HPV detection like PCR, SBH, ISH, however this may also be attributed to the relatively small number of cases and to the possibility that our cases of SCC are not HPV related.
